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February  17, 1947 

Doctor  Donald  W,  MacKinnon,  Bryn  Mawr  College,  Bryn  Mawr, 
Pennsylvania:  Some  Problems  of  Assess7nent. 

For  twenty  months — from  December,  1943,  until  the  end  of  hos¬ 
tilities  in  August,  1945 — a  group  of  psychologists  and  psychiatrists  in 
the  OflSce  of  Strategic  Services  w^as  charged  with  the  task  of  judging 
the  suitability  of  candidates  for  various  specialized  and  hazardous  as¬ 
signments  overseas.  In  performing  its  duties,  this  group  developed  a 
set  of  techniques  which  have  become  known  as  the  procedures  of  as¬ 
sessment.  It  is  assessment  as  a  method  for  selecting  highly  skilled 
personnel  for  positions  of  authority  and  responsibility,  assessment  as  a 
research  technique  for  the  study  of  the  development,  structure,  and 
dynamic  functioning  of  personality  as  well  as  for  the  investigation  of 
interpersonal  and  intergroup  relations,  and  certain  problems  which 
arise  in  the  use  of  assessment  procedures,  that  I  wish  to  call  to  your 
attention. 

•  The  Section  of  Geologry  and  Mineralogy  held  a  meeting  on  February  3, 
1947,  at  which  Doctor  Robert  B.  Sosman,  Research  Laboratory,  United  States 
Steel  Corporation,  Kearny,  N.  J.,  presented  a  paper  on  Some  Geological  Phenomena 
Obiened  in  an  Iron  and  Steel  Plant.  No  abstract  of  this  paper  has  been  received. 

The  Section  of  Biology  held  a  meeting  on  February  10,  1947,  at  which  Doctor 
Raymond  Libby,  American  Cyanamld  Company,  Stamford,  Connecticut,  presented 
a  paper  on  The  Use  of  Tagged  Antigem  in  Immunochemical  Studiet,  illustrated  by  lantern 
slides.  An  abstract  of  this  paper  will  be  published  in  a  later  issue  of  TRANS¬ 
ACTIONS. 
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Assessment,  as  a  method  for  the  study  of  man,  attempts  a  recon¬ 
ciliation  of  opposed  approaches  to  problems  of  personality.  It  seeks, 
on  the  one  hand,  to  develop  maximally  clear,  idiographic  representa¬ 
tions  of  individuals  and,  on  the  other,  to  discover  nomothetic  traits  or 
variables  of  personality,  relevant  to  whatever  the  purpose  at  hand  may 
be,  which  make  possible  a  comparison  of  individuals  within  a  single 
frame  of  reference. 

The  dual  nature  of  assessment  as  practiced  in  the  OSS  may  be  seen 
in  the  two-fold  Final  Report  which  was  rendered  for  each  candidate. 
The  face  sheet  of  the  report  consisted  of  ratings  on  a  six-point  scale 
(very  inferior,  inferior,  low  average,  high  average,  superior,  very  su¬ 
perior)  of  ten  variables  of  personality,  the  first  seven  of  which — moti¬ 
vation  for  assignment,  energy  and  initiative,  practical  intelligence, 
emotional  stability,  social  relations,  leadership,  and  security — were 
considered  important  for  all  candidates,  while  the  last  three — physical 
ability,  observing  and  reporting,  and  propaganda  skills — were  relevant 
only  for  certain  types  of  assignment.  The  main  part  of  the  report 
consisted  of  an  Evaluation  Note  or  personality  sketch  of  about  seven 
hundred  and  fifty  words.  The  purpose  of  this  note  was  to  give  a  pic¬ 
ture  of  the  personality  structure  of  the  candidate  in  the  light  of  which 
predictions  of  his  performance  overseas  might  be  made. 

The  procedure  of  assessment  which  led  to  these  reports  required 
that  a  group  of  candidates,  usually  18  in  number,  live  for  three  and 
a  half  days  in  an  assessment  area  known  as  Station  “S,”  a  hundred- 
acre  estate  fifteen  miles  from  Washington,  D.  C.  There,  candidates 
lived  informally  while  being  entertained  and  examined  in  a  variety  of 
ways  by  the  assessment  staff. 

Throughout  the  period  of  assessment,  the  identity  and  background 
of  each  candidate  was  unknown  to  the  others.  For  the  most  part,  the 
identity  of  each  man  was  also  hidden  from  staff  members,  the  true 
facts  of  the  candidate's  life  being  revealed  only  under  certain  condi¬ 
tions,  e.g.,  in  the  privacy  of  a  personal-history  interview.  Before  com¬ 
ing  to  the  area,  each  candidate  was  told  to  assume  a  pseudonym  and, 
after  having  been  stripped  of  all  clothing  that  might  reveal  his  rank 
or  station,  he  was  issued  Army  fatigues.  Upon  arrival  at  “S,”  the 
first  task  assigned  each  man  was  that  of  developing  and  maintaining  as 
consistently  as  possible,  throughout  his  stay  in  the  area,  a  fictitious 
story  of  his  life  that  would  hide  his  true  identity.  Thus,  there  was 
created  for  the  candidates  at  Station  “S”  a  society  in  which,  after  all 
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previous  social  distinctions  had  been  obliterated,  each  could  choose  his 
own  personality  and,  in  that  role,  be  as  effective  as  his  abilities  would 
permit  him.  The  task  of  developing  and  maintaining  a  fictitious  story 
of  one’s  life  proved  to  be  an  extremely  interesting  projective  test,  re¬ 
vealing,  among  other  things,  a  man’s  intellectual  resourcefulness,  the 
content  and  strength  of  his  ego-drives,  and  even  something  of  his  in¬ 
tegrity.  With  every  man’s  identity  hidden  from  his  associates,  and 
with  each  deprived  of  his  accustomed  emotional  supports  as  well  as 
his  customary  social  position,  the  situation  of  living  at  “S”  was  one  in 
which  the  place  in  the  group  won  by  each  man  and  the  interpersonal 
relations  established  between  all  of  them  were  largely  determined  by 
the  intrinsic  qualities  of  the  candidates.  Such  conditions  are  almost 
ideal  for  investigating  not  only  the  dynamics  of  individual  action  but 
also  the  dynamics  of  group  formation. 

In  order  that  the  personalities  of  our  candidates  might  be  inten¬ 
sively  studied,  each  class  of  18  w’as  broken  into  three  subgroups  of  six. 
To  each  of  these -subgroups,  a  team  of  three  staff  members  was  as¬ 
signed,  its  special  responsibilities  being  to  interview  the  six  candidates, 
to  observe  and  rate  them  in  all  situations,  and  to  prepare  the  final 
report  on  each  of  them. 

During  the  three  and  a  half  days  of  assessment,  each  candidate 
participated  in  some  35  procedures  and,  on  the  basis  of  his  performance 
in  them,  received  over  75  scores  and  ratings.  The  multiform  tech¬ 
niques  of  assessment  included: 

Standardized  paper-and-pencil  tests  of  p  ?rsonality,  intelligence, 
and  special  abilities. 

Projective  tests  to  uncover  repressed  tendencies  and  to  disclose 
aspects  of  personality  which  candidates  could  not  or  would  not  reveal. 

Individual  situational  tests  in  which  a  candidate  had  to  solve  a 
problem  alone. 

Group  situational  tests  in  which  groups  of  four  to  seven  candi¬ 
dates  had  to  solve  a  problem,  sometimes  with  the  leadership  of  the 
group  assigned  to  a  member,  at  other  times  with  no  leader  designated. 

An  obstacle  course  to  test  physical  fitness. 

A  personal-history  or  psychiatric  interview  in  which  an  attempt 
was  made  to  discover  the  dynamic  structure  of  the  candidate’s  per¬ 
sonality.  In  preparation  for  this,  the  interviewer  looked  over  a  per¬ 
sonal-history  form  previously  filled  out  by  the  candidate  and  also  re- 
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viewed  his  performance  on  the  objective  and  projective  tests. 

Psychodramas  tailor-made  for  each  candidate.  The  candidates 
were  cast,  usually  two  at  a  time,  in  such  a  way  as  to  force  them  to 
reveal  in  their  actions  suspected  but,  up  to  that  time,  unconfirmed 
strengths  or  weaknesses. 

A  debate  on  a  timely  topic,  held  on  the  next  to  the  last  evening, 
with  hard  liquor  for  all  who  wanted  it.  This  convivial  evening  usually 
lasted  long  past  midnight  and  often  revealed  aspects  of  behavior  not 
shown  in  other  situations. 

A  sociometric  questionnaire  which  was  given  to  all  candidates 
toward  the  end  of  the  assessment  period. 

A  judgment-of-others  test  in  which  all  candidates  were  asked  to 
write  personality  sketches  of  five  of  their  associates. 

Another,  and  by  no  means  the  least  important,  source  of  informa¬ 
tion  were  the  observations  made  and  insights  gained  by  the  staff  in 
their  intimate  day-to-day  living  with  the  candidates. 

It  must  be  emphasized,  at  this  point,  that  the  most  characteristic 
aspect  of  assessment  was  not  this  multiplicity  of  techniques  but  rathei’ 
the  principle  which  determined  every  phase  of  the  program:  that  the 
personality  of  each  candidate  be  studied  as  an  organized  dynamic 
process.*  Though,  of  necessity,  many  of  the  tests  which  were  used 
revealed  only  part-processes  and  segments  of  the  personality,  the  direc¬ 
tion  of  assessment  was  away  from  the  elementaristic  approach  to  the 
study  of  personality  and  toward  a  holistic  or  organismic  conceptuali¬ 
zation  of  the  person.  Both  the  temporal  arrangement  of  procedures  in 
the  program  and  the  division  of  labor  among  members  of  the  staff 
were  determined  by  our  desire  to  create  a  situation  in  which  the  or¬ 
ganizational  factors  in  the  personality  could  be  most  effectively 
grasped.  To  this  end,  members  of  the  staff  were  made  responsible  for 
persons,  not  for  procedures;  as  members  of  staff  teams,  they  observed 
a  few  men  in  all  situations  rather  than  focusing  their  attention  upon 
the  behavior  of  all  candidates  in  a  few  situations. 

The  principle  of  studying  personality  as  an  “organized  whole”  de¬ 
termined  the  way  in  which  all  data  were  utilized  and  the  final  results 
of  our  assessment  of  candidates  ordered  and  presented.  A  constant 
attempt  was  made  to  achieve  an  interpretative  synthesis  of  all  the 

*  For  the  particular  formulation  of  the  principles  of  assessment  which  are 
presented  here,  I  am  indebted  to  Dr.  Eugenia  Uanfmann,  who  served  as  a  member 
of  the  OSS  assessment  staff. 
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I  data  on  each  candidate.  There  was  never  any  thought  that  a  mere 
addition  of  test  scores  would  yield  the  picture  of  personality  as  an  or¬ 
ganized  whole  which  was  our  goal.  In  seeking  to  find  the  essential 
structure  of  a  candidate’s  personality,  we  attempted  to  uncover  its 
most  general  and  significant  individual  patterns  and  trends,  and  to 
follow  their  ramifications  in  a  wide  range  of  the  person’s  behavior. 
The  more  of  his  observed  behavior  we  were  able  to  relate  to  such  gen- 
-  eral  patterns,  the  better  we  thought  we  understood  him. 

I  The  task  of  discovering  the  most  general  significant  patterns  and 
trends  of  an  individual  personality  requires  that  one  be  ever  on  the 
watch  for  the  possible  interrelations  of  all  observed  behavior.  One 
I  constantly  has  to  interpret  and  reinterpret  each  observation  in  the 
light  of  all  others  and  on  the  basis  of  those  tentative  hypotheses  to 
which  earlier  observations  have  already  given  rise.  Such  a  process  of 
discovering  the  structure  of  a  personality  involves  a  weighing  and  in¬ 
tegrating  of  data  which  is  basically  different  from  a  mere  summation 
I  of  the  results  of  separate  performances. 

The  process  of  arriving  at  an  understanding  of  an  individual  per¬ 
sonality  through  a  series  of  approximations,  culminating  in  a  con¬ 
sistent  picture  of  a  differentiated  whole,  though  it  is  the  very  core  of 
assessment,  cannot  be  considered  as  peculiar  to  it.  This  process  is  all 
I  but  unavoidable  in  all  personality  study  and  is  utilized,  with  varying 
'  degrees  of  effectiveness,  by  everyone  who  engages  in  this  pursuit:  by 
psychologists  and  psychiatrists  as  well  as  by  the  layman  who  employs 
I  it  uncritically  and,  frequently,  with  poor  results.  More  often  than  not, 

I  however,  the  agent  in  this  process  is  not  fully  aware  of  its  nature,  nor 
of  its  implications  for  the  conception  of  human  personality.  Thus, 
psychologists,  in  describing  their  methods  of  investigation,  tend  to 
concentrate  not  upon  this  process,  but  upon  the  specific  techniques 
used  to  obtain  data,  inasmuch  as  these  are  more  palpable  and  quanti¬ 
fiable.  By  neglecting  to  recognize  the  nature  of  these  intermediary 
but  basic  operations,  they  forfeit  their  chance  of  utilizing  them  fully, 
as  well  as  their  chance  of  reducing  the  sources  of  errors  inherent  in 
them  by  well  thought-out  controls. 

One  of  the  most  significant  aspects  of  the  assessment  program  in 
the  OSS  was  the  fact  that  it  contained  a  recognition  of  the  necessity  of 
relating  all  of  its  data  to  each  other,  not  in  a  mechanical  way,  but  by 
an  interpretative  process  directed  toward  the  discovery  of  general  pat- 
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terns.  Indeed,  this  principle  was  the  framework  within  which  the 
operations  of  assessment  were  performed. 

The  basic  principle  of  assessment  was  implemented  and,  at  the 
same  time,  protected  from  sources  of  error,  through  the  participation 
of  every  member  of  the  staff  in  all  phases  of  the  work.  In  so  far  as 
errors  of  insight  and  generalization  are  due  to  the  personal  biases  of 
individual  observers,  the  best  correction  seemed  to  us  to  lie  in  the 
pooling  of  all  observations  and  interpretations.  It  was  for  this  reason 
that  the  staff  members  worked  in  teams  and  that  the  results  of  all  pro- 
cedures,  as  soon  as  they  were  obtained,  were  made  available  to  the 
whole  staff.  This  usage  provided  each  staff  member  with  the  widert 
possible  range  of  facts  for  discussion  and  interpretation.  Special 
times  were  provided  in  the  program  for  group  discussions  of  the  can¬ 
didates  in  which  interpretations  of  observed  behavior  were  exchanged 
and  consolidated.  This  process  of  forming  and  revising  hypotheses  on 
an  increasingly  wider  basis  of  data  was  carried  out  not  only  in  dis¬ 
cussions  by  the  staff  teams  but  also  in  the  informal  exchange  of  ob¬ 
servations  and  opinions.  It  was  this  continuous  search  on  the  part 
of  the  entire  staff  for  the  personal  equation  of  each  candidate,  with  its 
correction  of  biases  and  gaining  of  new  insights,  that  represented  the 
main  challenge  of  assessment  and  gave  zest  to  what  otherwise  might 
have  been  a  mere  dreary  repetition  of  routine  procedures. 

The  principle  of  group  discussion  and  group  decision,  as  distinct 
from  a  mere  mechanical  process  of  averaging  scores  or  counting  votes, 
presupposes  the  possibility  of  arriving  at  a  common  conception  of  a 
given  personality.  To  the  extent  to  which  this  common  conception 
succeeds  in  encompassing  and  meaningfully  combining  the  various 
aspects  of  personality  seen  by  individual  members  of  the  group,  it  can 
be  accepted  by  all  of  them  and  can  be  considered  as  more  valid,  more 
adequate,  and  less  subjectively  biased  than  conceptions  arrived  at  by 
researchers  working  alone. 

Assessment  based  upon  such  principles  is,  however,  expensive. 
There  can  be  no  doubt  of  that.  The  question  which  will  be  asked,  and 
which  certainly  should  be  asked,  is  whether  such  assessment  is  more 
effective  than  simpler  programs  based  upon  elementaristic  principles. 
Further,  one  will  want  to  know  whether  the  predictive  efficiency  of  a 
three-and-a-half-day  program  of  assessment  is  greater  than  that  of  a 
one-day  program  or  that  of  a  single  interview.  We  do  not  as  yet  know 
the  answers  to  these  questions. 
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I  What  is  needed  is  an  experimental  design  for  assessment  which 
will  permit  questions  of  this  kind  to  be  answered.  But  what  is  to  be 
the  nature  of  that  design?  Since  evaluation  notes  cannot  be  treated 
quantitatively,  as  they  yield  neither  scores  nor  ratings,  it  is  reasonable 
to  predict  that  one  proposal  will  be  to  ignore  the  personality  sketches. 
Some  psychologists  may  say  that  they  do  not  care  whether  evaluation 
notes  are  written  or  not;  all  they  want  are  scores  and  ratings  with 
which  they  can  work  statistically.  Such  an  attitude  reveals,  on  the 
one  hand,  wishful  thinking  and,  on  the  other,  a  profound  misunder¬ 
standing  of  the  nature  of  assessment.  For  years,  psychologists  and 
psychiatrists  have  followed  that  will-o’-the-wisp,  the  belief  in  the  ul¬ 
timate  discovery  of  a  simple  test  that  will  reveal  a  personality  com¬ 
pletely  or  will  be  a  perfect  predictor  of  success  on  the  job,  even  the 
most  complex  of  jobs.  Assessment  holds  out  no  hope  that  such  a. 

I  test  will  be  found. 

As  for  ratings,  they  have  a  value  and  a  place  in  the  study  of  per¬ 
sonality,  provided  they  are  made  on  the  basis  of  a  sufficient  body  of 
observations.  There  is  this  difference  between  the  making  of  ratings 
:  and  the  writing  of  an  evaluation  note:  It  is  unthinkable  that  a  psy¬ 
chologist  would  write  a  sketch  of  the  structure  of  a  man’s  personality 

I  without  first  knowing  a  considerable  amount  about  him,  but,  unfor¬ 
tunately,  it  is  not  unthinkable  that,  in  the  absence  of  such  complete 
knowledge,  he  would  venture  to  rate  the  same  man  on  a  few  traits. 
The  tragedy  of  this,  for  research,  is  that  once  a  number — any  number 
—has  been  recorded,  it  is  almost  certain  to  find  its  w’ay  into  the  statis- 
j  tical  hopper.  One  knows  when  a  sketch  of  a  personality  makes  no 
sense  and  can,  consequently,  discount  or  reject  it,  but  a  number  carries 
no  psychological  content  and,  therefore,  once  it  has  been  recorded  as 
a  rating,  there  are  no  criteria  by  which  its  psychological  meaningful- 
!  ness  can  be  tested.  • 

'  To  be  maximally  meaningful,  ratings  must  be  made  as  part  of  the 
process  of  seeking  unifying  patterns  and  significant  trends  of  per¬ 
sonality.  Their  making  must  be  embedded  in  the  continuous  attempt 
to  work  out  an  interpretative  synthesis  of  all  the  data  which  the  process 
of  assessment  yields.  Only  in  this  way  can  a  real  integration  of  the 
nomothetic  and  idiographic  methods  be  achieved. 

The  psychologist  set  to  make  ratings  can  never  focus  his  atten¬ 
tion  solely  upon  the  person  he  is  rating.  Instead,  he  must  compare 
the  traits  of  this  person  with  those  which  he  has  observed  in  the  indi- 
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viduals  of  the  reference  population.  On  the  other  hand,  the  psycholo-  j 
gist  set  to  write  an  evaluation  note  must  grasp  the  organization  of  f 
psychological  processes  which  gives  the  personality  under  investiga¬ 
tion  its  distinctive  structure.  To  reconcile  these  two  approaches  to  the 
study  of  personality  is  not  easy,  and  the  attempt  to  do  so  at  once  raises 
some  extremely  interesting  problems.  ‘ 

The  psychologist  engaged  in  rating  variables  of  personality  is  ^ 
usually  motivated  by  at  least  three  concerns:  (1)  that  he  use  the  en¬ 
tire  range  of  his  rating  scale;  (2)  that  his  ratings  approximate  the  nor¬ 
mal  curve;  and  (3)  that  his  ratings  be  made  with  reference  to  a  con¬ 
stant,  unchanging  population.  The  fulfilment  of  these  conditions  is  not 
easy,  and  the  assumptions  underlying  them  are,  in  many  cases,  ques-  t 
tionable.  * 

One  might  seek  to  meet  the  first  two  requirements,  as  we  did  in 
the  OSS,  by  repeatedly  reminding  raters  that  they  should  use  ths'i 
whole  scale  and  that  their  ratings  should,  over  a  su£5ciently  long  < 
period,  be  distributed  somewhat  as  follows : 
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If  those  coming  to  assessment  are  not  differentiated  from  the  total 
population  in  respect  to'  the  traits  to  be  rated  in  the  assessment  pro-  > 
gram,  the  total  population  can  be  taken  as  the  reference  population  in 
comparison  with  which  the  assessees  are  to  be  rated.  Presumably,  i 
under  these  circumstances,  it  should  not  be  diflBcult  to  fulfil,  simul-  ' 
taneously,  the  two  conditions  that  all  steps  of  the  rating  scale  be  em¬ 
ployed  and  that  the  actual  ratings  approximate  a  normal  distribution. 

Actually,  in  the  OSS,  our  problem  was  complicated  by  the  fact 
that  our  population,  of  assessees  was  highly  selected.  It  is  extremely 
likely  that,  in  most  programs  of  selection  and  assessment,  the  popula¬ 
tion  to  be  studied  will  be  selected  on  the  basis  of  certain  of  the  vari¬ 
ables  to  be  rated.  To  the  extent  that  this  is  so,  if  the  reference  popu-  i 
lation  is  the  total  random  population,  the  ratings  made  in  assessment  _ 
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of  traits  involved  in  the  initial  selection  of  a  candidate  will  be  skewed. 
Or,  if  they  are  not,  the  raters  will  have  used  another  reference  popu¬ 
lation.  Indeed,  there  is  reason  to  believe  that,  in  the  course  of  time, 
the  raters  will,  in  any  case,  come  to  use  another  reference  population, 
for  reference  populations  exist  only  in  the  minds  of  raters,  where  they 
are  constantly  being  changed  to  the  extent  that  subjects  already  rated 
have  deviated  from  the  norm  on  traits  rated. 

Let  me  illustrate  from  our  experience  in  the  OSS  where,  despite 
our  most  conscientious  and  conscious  efforts  to  make  our  ratings  ap¬ 
proximate  the  rough  standard  already  described,  we  were  never  able 
to  adhere  to  it  very  closely.  We  came  nearer  to  our  goal  on  some 
traits  than  on  others,  but  we  did  not  reach  it  on  any.  However,  the 
significant  fact  is  that  the  direction  of  our  failures  was  not  constant 
throughout  the  twenty  months  of  assessment.  In  general,  in  the  early 
months  of  the  assessment  program  the  distribution  of  ratings  showed 
a  negative  skew  ■  (in  other  words,  we  were  rating  high) ,  while  in  the 
later  periods  of  assessment  the  distribution  of  our  ratings  was  posi¬ 
tively  skewed  (we  were  rating  low) . 

It  would  be  simple  and  certainly  gratifying  to  our  egos  to  assume 
that  our  ratings  merely  reflected  a  true  picture  of  the  relative  strength 
of  the  variables  in  our  early  and  late  assessment  populations,  that  the 
candidates  who  came  early  to  assessment  were  by  and  large  superior 
to  those  who  came  late  (at  the  time  when  one  so  often  heard  com¬ 
ments  about  the  scraping  of  the  manpower  barrel).  It  seems  likely 
that  there  was,  in  truth,  a  difference  between  our  early  and  our  late 
groups,  but  it  is  doubtful  that  it  was  as  great  as  the  difference  in  our 
early  and  late  ratings  would  imply. 

Part  of  this  difference  is,  I  suspect,  to  be  explained  by  shifts  in 
the  scale  values  of  the  frame  of  reference  against  which  members  of 
the  OSS  staff  made  their  ratings.  One  can  rate  only  with  reference 
to  populations  which  one  has  known,  and  for  the  majority  of  staff  mem¬ 
bers  the  populations  best  known  and  most  thoroughly  studied  prior  to 
their  experience  in  the  OSS'  had  been,  for  the  psychologists,  college  and 
university  students  and,  for  the  psychiatrists,  their  patients.  Now,  in 
assessment,  they  were  asked  to  rate  the  suitability  of  candidates  who 
had  been  picked  for  assessment  because  their  accomplishments  had 
already  shown  that  they  "belonged,  for  the  most  part,  in  the  middle 
and  upper  ranges  of  the  distribution  curve  of  general  effectiveness. 
It  is  understandable,  then,  that  candidates  assessed  in  the  early  days 
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of  the  program  should  have  been  perceived  by  the  psychologists  and, 
especially,  by  the  psychiatrists,  as  an  unusually  superior  group.  The 
negative  skewness  of  our  ratings  indicates  that  this  is  precisely  the  way 
in  which  we  viewed  them.  It  would  have  been  strange,  indeed,  had 
our  experiences  in  the  early  days  of  assessment  not  created,  in  our 
minds,  whether  we  wanted  them  to  or  not,  new  standards  and  new 
values  for  the  steps  of  our  rating  scales.  After  the  superior  popula¬ 
tion  which  we  first  assessed  had  established,  in  our  minds,  a  new  refer¬ 
ence  population,  which  was  the  more  impressive  and  compelling  because 
of  its  contrast  with  the  frame  of  reference  with  which  we  had  entered 
upon  the  work  of  assessment,  it  was  not  surprising  to  find  a  general 
lowering  of  our  ratings  in  the  later  months  of  assessment.  But  to 
what  extent  the  later  ratings  were  depressed  because  of  the  poorer 
quality  of  candidates  then  being  assessed,  and  to  what  extent  they 
were  depressed  because  of  the  shift  in  our  scale  values,  is  impossible  to 
say.  It  is  important,  however,  to  stress  the  fact  that,  in  any  long  con¬ 
tinued  assessment  program,  regardless  of  what  the  purpose  of  the  pro¬ 
gram  may  be,  the  problem  of  the  shift  in  scale  values  must  be  faced. 
The  problem  will  be  magnified  to  the  extent  that  the  population  to  be 
assessed  deviates  from  the  population  of  subjects  previously  studied 
by  the  raters. 

This  problem,  it  should  be  noted,  is  not  peculiar  to  the  rating  of 
personality  traits.  It  has  its  counterpart  in  the  most  varied  kinds  of 
judgmental  situations  in  which  the  importance  of  frames  of  reference 
and  standards  has  been  demonstrated,  e.g.,  in  the  making  of  psycho¬ 
physical  and  affective  judgments  and  in  the  formation  of  attitudes  and 
opinions. 

The  implications  of  this  discussion  for  the  diagnosis  and  assess¬ 
ment  of  personality  should  be  clear.  Though  the  desire  to  use  the  en¬ 
tire  range  of  one’s  rating  scale  is  both  understandable  and  commend¬ 
able,  the  device  which  is  frequently  employed  to  achieve  this  end,  and 
which  we  employed  in  the  OSS — that  is,  the  attempt  to  make  ratings 
approximate  a  normal  distribution — is,  to  say  the  least,  questionable. 
We  may  well  ask  to  what  extent  the  trait  of  leadership  is  normally  dis¬ 
tributed  in  any  population,  and  the  same  sort  of  query  may  be  made 
with  considerable  cogency  with  respect  to  many  other  rated  variables 
of  personality.  Actually,  as  we  have  seen,  it  is  difficult,  if  not  impos¬ 
sible,  for  a  group  of  raters  working  over  a  long  period  of  time  to  dis¬ 
tribute  their  ratings  in  accordance  with  some  proposed  pattern,  for 
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reference  populations  have  a  way  of  changing  in  the  minds  of  raters. 
One  consequence  of  this  is  a  shift  in  scale  values — sometimes  con¬ 
scious,  but  perhaps  more  often  unconscious — which  introduces  a  skew¬ 
ness  of  ratings  and  makes  it  impossible  to  compare  the  ratings  given 
candidates  at  widely  different  times  in  the  same  program.  Thus,  we 
come  to  the  conclusion  that  ratings,  frequently  urged  and  justified  on 
the  grounds  that  they  serve  the  end  of  nomothetic  research  by  making 
possible  a  comparative  study  of  individuals,  actually  serve  this  pur¬ 
pose  less  well  than  does  the  method  of  personality  description  which 
focuses  attention  upon  the  structure  of  the  individual  as  an  organized 
dynamic  process. 

Despite  these  strictures,  ratings  will,  of  course,  continue  to  be 
used  widely  in  personnel  selection  and  in  personality  research.  The 
above  remarks  are  not  intended  to  imply  that  ratings  have  no  place  in 
the  study  of  personality.  They  have  a  very  real  place  when  they  are 
based  upon  an  interpretative  synthesis  of  data  derived  from  many 
sources.  Unless  they  are  so  founded,  they  have  nothing  to  add 
to  the  scores  obtained  by  subjects  on  a  series  of  discrete  tests.  In 
effect,  this  is  to  say  that  ratings  should  be  made  in  conjunction  with 
the  discovery  of  the  dynamic  personality  structure  of  the  individual 
whose  traits  are  to  be  rated.  But  at  what  points  in  such  an  integrated 
program  of  personality  assessment  are  ratings  to  be  made,  and  at 
what  point  is  the  final  sketch  of  the  personality  to  be  written  and 
discussed  by  the  staff? 

The  requirements  of  a  neat  experimental  design  might  decree  that 
all  ratings,  both  individual  and  pooled,  be  made  before  the  evaluation 
note  is  written  and  discussed  by  the  assembled  staff.  The  contamina¬ 
tion  of  ratings  by  information  from  sources  other  than  those  approved 
by  the  design  is,  of  course,  something  which  it  is  the  purpose  of  the 
design  to  prevent.  However,  a  design  which  achieves  purity  of  infor¬ 
mation  at  the  expense  of  adequacy  of  assessment  is  one  which  fails 
in  its  primary  aim. 

Already,  some  evidence  is  at  hand  to  suggest  that  it  is  not  a 
matter  of  indifference  whether  final  ratings  of  variables  are  made  be¬ 
fore  or  after  the  personality  sketch  has  been  written,  though  the  pre¬ 
cise  nature  of  the  influence  of  ratings  upon  sketch  or  sketch  upon  rat¬ 
ings  remains  a  matter  for  research. 

It  has  already  been  indicated  that,  in  the  OSS  program,  each  class 
of  18  candidates  was  divided  into  three  subgroups  of  six  and  that  to 
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each  of  these  subgroups  a  team  of  three  staff  members  was  assigned,  to 
observe  and  rate  them  in  all  situations  and  to  prepare  the  final  report 
on  each  of  them. 

In  each  situational  test,  the  members  of  a  staff  team  rated  inde¬ 
pendently  the  performance  of  all  six  candidates  whom  they  observed, 
but  the  final  rating  of  each  variable  for  each  candidate  in  the  situation 
was  not  reached  by  a  simple  averaging  of  the  ratings  given  by  the 
three  observers.  Rather,  after  each  situational  test  a  team  conference 
was  held  to  discuss  the  observed  performance  of  each  candidate  and 
the  meaning  of  his  behavior  in  the  context  of  what  had  been  learned 
about  him  in  previous  situations  and  tests.  In  the  light  of  this  dis¬ 
cussion,  a  final  rating  of  each  variable  observed  in  the  situation  was 
agreed  upon  for  each  candidate.  Sometimes,  it  was  an  average  of 
the  ratings  given  independently  by  the  three  staff  members;  at  other 
times  this  was  not  the  case.  Throughout  any  one  period  of  assess¬ 
ment  there  was,  then,  a  constant  interplay  between  the  discussion  of 
the  increasing  insights  which  were  being  gained  concerning  the  per¬ 
sonality  of  a  candidate  and  the  ratings  which  were  given  him  in  the 
different  situations. 

On  the  morning  of  the  last  day  of  the  assessment  of  each  group  of 
candidates,  members  of  staff  teams  met  in  conferences  to  discuss  their 
candidates  fully,  before  withdrawing  to  write  the  evaluation  notes  for 
the  final  reports.  In  these  conferences,  all  data  collected  in  the  as¬ 
sessment  of  each  candidate  were  discussed,  but  final  ratings  were  not 
decided  in  these  meetings.  They  were  later  determined  in  conference 
by  the  entire  staff  after  they  had  heard  and  discussed  the  evaluation 
note  on  a  candidate.  At  this  time,  the  staff  had  the  benefit  of  a  huge 
scoreboard  at  one  end  of  tlie  conference  room,  on  which  the  final  rating 
of  each  variable  in  each  test  or  procedure  for  each  candidate  was  rep¬ 
resented  by  a  colored  thumb  tack — ^red  ones  for  ratings  above  average, 
blue  ones  for  ratings  below  average.  The  determination  of  the  final 
ratings  to  be  recorded  on  the  candidate’s  rating  sheet  was  largely  a 
matter  of  averaging  the  separate  ratings  of  each  variable  as  indicated 
on  the  board,  provided  these  averages  were  congruent  with  the  picture 
of  the  candidate  as  given  in  the  evaluation  note.  When  the  average 
of  the  ratings  of  a  variable  for  a  given  candidate  did  not  agree  with 
the  implications  in  the  personality  sketch  concerning  the  nature  and 
strength  of  the  variable,  our  task,  as  we  referred  to  it  jokingly,  was 
that  of  “homogenizing”  the  report.  The  changes  which  were  made  in 
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order  to  achieve  this  homogenization  of  the  two  parts  of  the  report 
were  decided  upon  by  group  discussion  and  decision.  Sometimes  they 
involved  a  change  in  wording  or  the  rewriting  of  a  phrase  or  para¬ 
graph  in  the  personality  sketch,  though  more  often  the  congruence  of 
the  two  parts  of  the  report  was  achieved  by  deciding  upon  final  ratings 
of  variables  other  than  those  we  would  have  arrived  at  by  a  simple 
averaging  of  subratings. 

Why,  one  may  ask,  were  ratings  changed  to  conform  with  the 
meaning  and  implications  of  the  evaluation  note  more  often  than  notes 
were  rewritten  to  bring  them  into  line  with  the  ratings?  The  answer 
would  seem  to  lie  in  the  fact  that  a  written  sketch  of  a  man’s  per¬ 
sonality  possesses  more  structured  meaning  than  do  ratings  which  have 
been  assigned  to  certain  variables  of  personality.  Of  course,  in  the 
OSS  program,  changing  a  rating  meant  deciding  upon  a  rating  other 
than  the  one  which  would  have  resulted  from  a  mere  averaging  of  sub-  » 
ratings  rather  than  changing  a  final  rating  upon  which  agreement  had 
already  been  reached  by  the  staff.  But  even  had  such  final  pooled 
ratings  been  determined  before  hearing  the  evaluation  note,  there  is 
reason  to  believe  that  ratings  would  still  have  been  changed  more 
often  than  the  personality  sketches  have  been  rewritten.  This  is  not 
simply  the  result  of  inertia.  It  has  little  to  do  with  the  fact  that  it 
takes  less  effort  to  write  a  new  number  than  to  rewrite  a  paragraph. 

It  is  rather,  I  am  convinced,  a  function  of  the  fact  that  one  has  less 
feeling  of  doing  violence  to  a  picture  of  personality  when  one  changes 
a  rating  than  when  one  modifies  a  sketch  of  personality.  There  is 
greater  congruence  between  one’s  impression  of  a  man’s  personality 
as  an  organized  dynamic  process  and  a  written  sketch  of  that  per¬ 
sonality  than  there  is  between  that  impression  and  the  one  conveyed 
by  a  set  of  ratings.  This  fact  alone  suggests  the  greater  appropriate¬ 
ness  of  a  personality  sketch,  as  against  ratings,  for  conveying  to  others 
an  impression  of  a  personality. 

Members  of  the  OSS  assessment  staff  were  often  of  the  opinion 
that  they  had  not  grasped  fully  the  personalities  of  the  candidates 
whose  reports  they  were  preparing,  until  they  had  completed  the  proc¬ 
ess  of  setting  down  in  words  the  impressions  of  their  subjects  which 
they  had  formed  and  reformed  in  the  course  of  assessment.  Indeed,  it 
was  often  our  feeling  that  some  of  the  most  enlightened  integrations  of 
impressions  came  in  the  very  process  of  formulating  in  words  the  per¬ 
sonality  structures  of  our  candidates,  for  then  we  were  concerned  to 
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convey  to  others  that  understanding  which  we  had  gained  of  per¬ 
sonalities  as  organized  dynamic  wholes. 

The  skeptic  may  say  that  the  sense  of  closure  which  one  experi¬ 
ences  in  successfully  putting  into  words,  on  paper,  a  picture  of  a  man’s 
personality,  results  only  from  the  fact  that,  in  doing  so,  one  has  been 
able  to  indulge  one’s  urge  to  be  consistent  and  complete.  He  may  ask 
whether  there  is  any  reason  to  believe  that  a  picture  which  possesses 
more  meaning  and  better  composition  is  necessarily  a  truer  picture 
than  one  which  is  less  meaningful  and  more  poorly  composed.  May 
not  the  very  richness  of  detail  in  a  sketch  of  personality  convey  a  false 
impression  of  verisimilitude?  Nothing  can  be  said  other  than  that 
this  is  a  problem  for  research. 

The  surprising  fact  in  the  preparation  of  oiu*  reports  in  the  OSS 
was  not  that  the  two  parts  of  the  final  report  sometimes  had  to  be 
homogenized,  but  that  they  so  seldom  lacked  congruence.  The  reason 
for  this,  undoubtedly,  lies  in  the  way  ratings  were  made  an  integral 
part  of  the  process  of  assessment. 

This  year,  I  have  participated  in  two  new  programs  of  assessment. 
In  both  of  them,  an  attempt  has  been  made  to  fit  procedures  into  an 
experimental  design  involving  a  considerable  separation  of  the  process 
of  rating  from  that  of  preparing  the  personality  sketch.  The  design 
has  even  required  that  information  received  in  the  interview  be  kept 
from  staff  members  until  ratings  have  been  made  in  all  situational 
tests,  and  that  all  final  pooled  ratings  be  determined  prior  to  the  writ¬ 
ing  and  staff  discussion  of  personality  sketches.  In  both  of  these  pro¬ 
grams,  trait  ratings  have  frequently  appeared  to  be  in  conflict  with 
the  connotations  of  the  personality  sketches.  This  observation  raises 
a  number  of  questions  and  suggests  some  interesting  researches: 

Is  it  a  fact  that  ratings  convey  a  more  adequate  picture  of  a  per¬ 
sonality  when  they  are  made  as  part  of  the  process  of  interpretatively 
synthesizing  a  large  body  of  data  than  when  made  on  the  basis  of 
discrete  scores  and  observations?  j 

Is  it  possible,  on  the  other  hand,  that  the  congruence  between 
ratings  and  personality  sketch  when  they  are  made  conjointly  is  an 
artifact,  the  expression  of  an  urge  to  be  consistent? 

Xsch’s  study  of  forming  impressions  of  personality^  has  implica¬ 
tions  for  our  problem.  There  is  reason  to  believe  that  more  atten- 

'  ABoh,  8.  E.  Forming  Impressions  of  personality.  J.  Abn.  &  Soc.  Psychol. 
41:  258-290.  1946. 
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tioD  than  in  the  past  should  be  given  to  the  order  in  which  trait-names 
are  printed  on  a  rating  sheet.  Here  is  another  problem  for  research: 
to  investigate  the  influence  of  different  arrangements  of  trait-names 
upon  the  impression  of  the  personality  which  they  convey  to  the  reader. 
And,  if  the  order  in  which  trait-names  are  listed  may  alter  markedly 
the  impression  of  personality  which  they  convey,  then,  as  Asch  has 
shown,  serious  attention  must  be  given  to  the  order  in  which  reference 
is  made  to  traits  in  a  written  sketch  of  personality. 

These  are  but  a  few  of  the  problems  in  need  of  investigation  in 
the  area  of  assessment.  It  is  to  be  hoped  that  experimental  designs 
which  will  permit  their  solution  may  be  devised.  Not  until  the  prob¬ 
lems  which  are  central  to  the  process  of  forming  adequate  and  valid 
impressions  of  personality  as  an  organized  dynamic  process  are  ex¬ 
perimentally  investigated  will  the  full  promise  of  assessment  be 
realized. 
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SECTION  OF  ANTHROPOLOGY 
February  24,  1947 

Mb.  Edward  F.  Haskell,  Department  of  Sociology  and  Anthropology, 
Brooklyn  College  of  the  City  of  New  York,  Brooklyn,  N.  Y.: 

A  Natural  Classification  of  Societies.  (This  lecture  was  illus-  j 
trated  by  lantern  slides.)  li 

For  every  science,  natural  classification  is  the  general  mobiliza¬ 
tion  of  data.  It  is  the  prerequisite  of  the  science’s  advance  out  of  the 
first  stage  (the  long  period  of  simple  data  collection,  or  description) 
into  the  third,  that  of  evolution  theory.  Thus,  the  work  of  natural 
classification  comprises  the  second  of  at  least  four  development  stages  | 
through  which  all  sciences  progress.  I 

For  biology,  the  system  invented  by  Linnaeus  ushered  in  a  century 
of  intensive  classification  of  organisms.  But  his  binomial  taxonomic 
series,  not  being  a  fully  natural  classification  (see  below),  has  not  < 
made  possible  an  adequate  theory  of  organism  evolution  to  this  day. 

For  physical  science,  Mendelyeev’s  periodic  table  gave  rise,  a  genera¬ 
tion  later,  to  Rutherford  and  Soddy’s  theory  of  transmutation,  of  atom 
evolution.  For  social  science  it  will,  I  hope,  be  the  present  paper  I 
which  will  provide  the  mobilizing  mechanism  called  natural  classifica¬ 
tion.  Whether  this  can  eventually  lead  to  adequate  society-evolution 
theory  or  not,  may  also  be  judged  from  what  follows.  ^ 

Two  conditions  have,  thus  far,  been  laid  down  for  natural  classi- , 
fication;  the  first  by  John  Stuart  Mill,^  the  other  by  Talcott  Parsons.’ 

The  first  is  that  the  classified  property  must  be  related  to  all  the  other 
properties  of  the  classificand,  so  that  its  classification  involves  theirs, 
too.  (For  atoms,  Mendelyeev  discovered  this  property  to  be  atomic 
weight.)  The  second  condition  is  that  the  constructs  in  terms  of  j 
which  the  classification  is  stated  themselves  be  amenable  to  mathe¬ 
matical  manipulation.  (Moseley’s  atomic  numbers,  a  refinement  of 
classification  by  atomic  weight,  lend  themselves  to  consecutive  count-  s 
ing.)  It  is  because  the  binomial  taxonomic  series  fulfils  neither  of 
these  conditions  that  it  is  not  a  natural  classification  in  the  technical  [ 
sense  of  the  term.  •  [ 

The  strategic  property  to  be  classified  I  found  in  a  series  of  ob¬ 
servations  of  societies  formed  by  bass  (fish),  and  reported  by  T.  H.  | 
Langlois  of  the  Ohio  Department  of  Agriculture.*  I  discovered  one  j 
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property  which  changed  regularly,  and  with  whose  changes  all  the 
other  properties  were  transformed.  For  that  property,  I  have  bor¬ 
rowed  Clements’  and  Shelford’s  term,  coaction.*  Coaction  occurs  in 
any  life  process  (nutrition,  reproduction,  protection,  etc.)  whenever 
the  strong  individuals  either  increase  or  decrease  this  process’  normal 
rate  in  the  weaker  ones,  or  vice  versa,  or  both. 

In  these  bass  societies,  a  simple  case  with  which  to  begin,  coaction 
started  out  positively.  At  first,  the  powerful  bass  probably  increased 
the  feeding  of  the  weak  by  giving  them  a  good  example  which  they 
followed,  they  themselves  being  neither  helped  nor  hindered  by  the 
weak  (figure  1,1).  Soon,  however,  they  began  to  chase  the  weak  bass 
away  from  the  food,  thus  decreasing  their  nutrition,  though  remaining 
unaffected  themselves  (II) .  Then  they  began  eating  the  smaller  bass, 
thus  decreasing  their  nutrition  while  the  latter  increased  the  nutrition 
of  the  big  bass  (III).  Finally,  the  small  bass  organized  themselves 
into  a  separate  school,  systematically  fled  and  hid,  thereby  increasing 
the  work  and  decreasing  the  nutrition  also  of  the  large,  thus  producing 
two-sided  decrease  (IV).  We  have,  then,  four  different  coactions. 

The  important  thing  is  that,  with  each  change  of  coaction,  all  the 
other  properties  of  the  bass  societies  changed  as  well.  The  shape  of 
the  curve  obtained  by  plotting  body  size  changed,  as  shown  in  figure 
1.  This  means  not  only  change  of  the  distribution  of  power  (1)  in 
these  societies,  but  also  of  work  (2)  and  consumption  (3).  The  co¬ 
hesiveness  (4)  of  these  societies  also  changed,  as  did  the  behavior 
(5)  of  the  individuals.  (A  well-integrated  school  of  relaxed  indi¬ 
viduals  changed  first  into  a  school  of  diversely  feeding,  tense  indi¬ 
viduals,  then  began  to  disintegrate  and  finally  split  into  a  school  of 
predators  and  a  school  of  prey.)  The  productivity  (6)  of  the  socie¬ 
ties  changed  regularly,  too.  When  deprivation  appeared,  productivity 
declined;  dropped  to  a  small  fraction  where  predation  had  appeared 
and,  where  struggle  developed,  productivity  was  actually  negative,  less 
pounds  of  bass  coming  out  of  the  pond  than  were  originally  put  into  it. 
These  experiments  will  be  fully  analyzed  in  a  forthcoming  book. 

Apparently,  coaction  is  for  the  classification  of  bass  societies  what 
atomic  weight  is  for  the  classification  of  chemical  elements.  I  shall 
show  below  that  this  holds  also  for  societies  formed  by  other  organisms, 
including  man. 

Langlois,  however,  showed  only  four  coactions.  How  are  we  to  de¬ 
termine  the  number  and  nature  of  all  actual  and  also  all  possible  co- 
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Lanclois*  power  distribution  curves 

Figcib  1. 


actions,  as  Mendelyeev  and  Mosely  did  for  all  actual  and  possible  ele¬ 
ments?  Whatever  happens  to  the  less  powerful  and  to  the  most 
powerful  individuals  we  translate  into  common  mathematical  terms: 
the  normal  rate  of  organismic  activity  we  translate  in  0,  increase 
thereof  into  +,  and  decrease  into  — .  By  the  process  of  cross-tabula¬ 
tion,  we  get  all  actual  and  all  possible  coactions,  as  follows: 


We  must  now  proceed  from  Langlois’  experiment  to  the  great  mass 
of  data  about  societies  formed  by  any  and  all  species  of  plants,  ani¬ 
mals,  men,  and  combinations  thereof.  The  coaction  in  which  the 
large  bass  ate  the  small  is  called  ‘predation.’  This  word,  predation,  be¬ 
longs  to  a  large  class  of  terms  in  plant®  and  animal  ecology,®  anthropol¬ 
ogy,^  and  even — not  to  ignore  the  Eastern  branch  of  the  United  Na¬ 
tions — ^to  historical  materialism.®  The  terms  in  this  class,  to  which 
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also  belong  parasitism,  commensalism,  epiphytism,  exploitation,  sym¬ 
biosis,  cooperation,  etc.,  were  developed  by  diverse  people  in  various 
fields.  Naturally,  therefore,  when  they  are  brought  together  as  a  sys¬ 
tem,  they  do  not  fall  into  place  neatly  and  completely  like  the  cross¬ 
table  generated  terms.  A  great  deal  of  overlapping,  duplication,  omis¬ 
sion,  and  other  logically  inadmissible  conditions  appear. 

In  all  my  search,  no  conventional  term  has  been  found  which  does 
not  or  cannot  logically  be  made  to  correspond  to  one  of  the  nine  ipathe- 
matical  coaction  designations.  Until  such  a  term  is  found,  our  table 
must,  therefore,  be  considered  complete.  From  this,  it  follows  that 
this  cross-table  makes  possible  systematic  redefinition  and  organiza¬ 
tion  of  the  basic  terms  of  social  science,  yielding  a  very  wieldy  yet 
complete  and  universally  applicable  nomenclature: 


Neutrality 
^mbiosis 
Commenselism 
(No  name  found) 


0  0 
+  + 
+  0 
0  + 


Self-sacrifice 

Parasitism 


Deprivation  —  0 

(No  name  found)  0  — 

Predation  — h 

Struggle  - 

Such  a  vocabulary  is  one  of  the  indispensable  prerequisites  for  the 
development  of  systematic  social  science. 

This  process  may  seem  arbitrary.  However,  W.  V.  Quine  has  de¬ 
scribed  the  same  procpdure  as  occurring  very  slowly  and  unsystemat¬ 
ically  in  physical  and  biological  science.^  In  fact,  it  is  not  only  a 
normal  but  a  necessary  process  in  the  development  of  every  science. 
The  increased  system  and  speed  of  this  process’ in  social  science  are  due 
to  the  unconscious  accumulation  of  experience  in  the  more  advanced 
sciences,  a  general  process  described  and  named  by  Bateson,*®  and  to 
its  specific  formulation  by  Quine,  a  logician. 

Though  I  cannot  here  go  through  the  list,  I  will  show  the  main 
classifications  of  societies  participated  in  by  man.  The  great  anthro¬ 
pological  classification  of  some  650  peoples  compiled  by  Hobhouse, 
Wheeler,  and  Ginsberg*  is  based  upon  animal-man  and  plant-man 
coactions,  upon  so-called  heterotypic  coactions.  (Being  designated 
by  the  misleading  term  “material  culture,”  the  real  nature  of  these  so¬ 
cieties  has  failed  to  penetrate  our  awareness.)  The  term,  heterotypic 
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societies,  however,  by  forcing  us  to  recognize  them,  bridges  the  tradi¬ 
tional  chasm,  in  our  minds,  between  science  about  plant  and  animal 
societies  and  science  about  man  societies.  By  completing  these  authors’ 
unfinished  classification  at  the  top  of  their  figure  (figube  2,  left  half) 


HETEROTYPIC  COACTTONS  HOMOTYPIC  COACTIONS 


1  Industrialists* 

-1-1- 

-1-+ 

Socialism 

1  Industrialists* 

-h-l- 

-  + 

Capitalism 

Agriculturalists* 

-1-  + 

Pastoralists* 

-h-l- 

-  + 

Feudalism 

Agriculturalists* 

-l-f- 

Pastoralists* 

+  -1- 

-  + 

Slavery 

Agriculturalists^ 

Hunters* 

-H-f- 

-f-l- 

1  Hunters* 

-  + 

-I-  + 

Primitive  Communism 

(Hobhouse,  Wheeler,  and  Ginsberg) 

Figvm  2. 


(Marx  and  Engels) 


I  have,  further,  ignored  the  traditional  barrier  between  anthropology 
and  sociology.  By  adding  the  (Marxist)  classification^  of  homotypic 
(man-man)  human  societies  at  the  right,  I  have  also  ignored  the  tra¬ 
ditional  barrier  between  the  school  of  social  science,  consciously  based 
upon  Hegel’s  philosophy,  and  that  less  consciously  based  on  the  philoso¬ 
phy  of  Francis  Bacon.*  That  the  two  classifications  coincide  is  dem¬ 
onstrated  by  many  correlating  graphs,^  one  of  which  is  shown  here  as 
FIGURE  3.  Other  questions  raised  in  figure  2  are  dealt  with  below. 

Coactions  occur  in  individual  processes  such  as  nutrition  and  re¬ 
production.  Hence,  they  can  be  and  often  are  simultaneously  of  dif¬ 
ferent  sorts.  To  give  each  its  correct  value  at  every  instant  is  a  diffi¬ 
cult  and  as  yet  unsolved  problem.  There  is,  however,  an  indicator  of 
general,  overall  coaction  which  holds  good,  apparently,  regardless  of 
the  species  of  organism  forming  the  society.  This  is  the  power-dis¬ 
tribution  curve.  Power  for  bass  is  body  size.  For  primitive  hunters, 
its  is  this  quality,  too,  but  implemented  by  high  intelligence.  Wher¬ 
ever  coaction  is  00  (or  very  mildly  positive  or  negative)  such  power  is 
distributed  normally  and  approximates,  when  plotted,  the  bell-shaped 
curve.  This  is  widely  held  to  be  true  of  00  regardless  of  the  organism 

*For  s  mathematical  discussion,  aee  A  Table  of  Natural  Clast<ficatiotu  in  a  fortbeominc 
iaaue  of  "Pallaa,”  special  international  double  issue  of  "Chronica  Botanies." 
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CONTROL  OF  LAND 

(HOBHOUSEi WHEELER  k  CINSBCRC) 
Fiami  3. 


in  question.  For  mildly  positive  coactions,  figure  4  shows  (at  the  top 
left)  the  size-distribution  of  bass.  (Coaction,  mildly  +  0.)  Below  it 
is  the  probable  distribution  of  production  and  consumption  among 
primitive  hunters,  whose  coaction  is  mildly  +  +.  At  the  top  right, 

bass  body  size  distribution  under - h  coaction  is  shown.  Below  that, 

we  see  wealth  distribution  in  a  human  society  where  coaction  is  —  +. 

To  prove  that  this  is  our  society’s  predominant  coaction  (as  it  is 
shown  to  be  in  figure  2) ,  we  simply  superimpose  a  bell-shaped  curve 
on  this  figure,  with  its  center  at  the  median  of  the  national  income. 
There  is  no  way  for  a  people  whose  abilities  are  even  approximately 
normally  distributed  to  show  so  vastly  skew'ed  a  distribution  of  con¬ 
sumption,  except  by  some  kind  of  predation.  Whether,  to  complete 
discussion  of  figure  2,  ‘socialism’  is  a  form  of  symbiosis,  +  +,  as 
also  shown  in  figure  2,  or  not,  is  purely  a  question  of  a  term’s  defini¬ 
tion.  What  a  given  supposedly  socialistic  country’s  coaction  is,  say 
the  U.S.S.R.’s,  I  cannot  tell  until  I  have  succeeded  in  obtaining  its  in¬ 
come-distribution  curve. 

These  curves  show  that,  in  these  cases,  the  main  properties  of 
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societies  vary  uniformly  with  coaction,  regardless  of  the  species  of  or¬ 
ganism  forming  them.  Many  more  cases,  of  course,  are  necessary  for 
the  establishment  of  this  principle  as  a  natural  law. 

Coaction  is,  apparently,  a  suitable  criterion  for  the  natural  classi¬ 
fication  of  societies.  Let  us  now  construct  this  classification.  We 
have  nine  terms  and,  since,  to  the  best  of  our  knowledge,  they  consti¬ 
tute  a  totality,  they  must  be  the  basis  of  our  table.  We  also  know, 
however,  that  there  are  far  more  than  nine  kinds  of  societies.  It  fol¬ 
lows  that  our  table  must  be  periodic:  and  periodicity  was  discovered 
empirically  by  Langlois.  In  figube  1,  we  see  the  end-products  of 
schismogenesis,”  V  and  VI.  We  are  told,  however,  that  they  resemble 
I,  and  that  they  again  go  through  the  changes  from  I  to  II  and  may 
well  go  on  to  IV.  (See  also  below.)  Accordingly,  I  have  made  the 
coaction  table  (figure  5)  periodic. 


n 

1 1 

jIl 

1 

1 

1 1 

1 1 

1 1 

1 1 

1 1 

2 

1 

1 

1 

1 

1 

1 

y\ 

A 

A 

A 

A- 

00 

++ 

+  0 

0  + 

1  +-  1 

0- 

-0 

— i- 

— 

0 

GROUPS 

1 

II 

III 

IV 

V 

VI 

VII 

VIII 

COACTION  TABLE 


Ficxw  S. 


This  figure  shows  the  changes  of  the  power-distribution  curves 
related  to  each  of  the  coactions.  As  stated,  the  shape  of  each  of  these 
curves  is  probably  constant,  regardless  of  the  kind  of  organism  form¬ 
ing  a  society — plant,  animal,  or  human — and  regardless  of  whether 
their  power  is  exerted  by  roots,  leaves,  and  blossoms;  teeth,  claws,  or 
fins;  fields,  herds,  factories,  pursuit  planes,  or  atomic  bombs.  The 
observed  curves  are  in  solid  lines,  those  merely  deduced  are  dotted  in. 

Figure  5  permits  us  to  ascertain  theoretically  all  actual  and  all 
possible  directions  of  society  evolution,  as  we  had  expected  it  to  do. 
This  is  most  easily  shown  by  way  of  vector  notation,  for  this  can  show 
the  quantitative  variations  of  each  coaction:  Let  a  solid  vector  repre- 
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Bent  0,  a  dotted  rightward  vector  +,  and  a  dotted  leftward  vector  — 

Symbiosis  is  then  represented  as  follows - > (What 

happens  to  the  weaker  is  shown  at  the  left,  to  the  stronger  at  the  right.) 
Now  let  the  right-hand  acceleration  decrease  progressively  until  it 

disappears,  thus:  - - >  This  vector  pattern  represents 

commensalism.  Then  let  the  right-hand  acceleration  increase  in  a 
negative  direction,  thus: - *  — k  “ • .  This  vector  pattern  rep¬ 

resents  parasitism  or  self-sacrifice.  And  so  on  for  all  nine  coactions. 
They  yield  nine  qualitatively  different  vector  patterns.  Obviously, 
any  one  of  these  (except  00)  can  display  any  number  of  quantitative 
variations.  Moreover,  it  can,  in  so  doing,  proceed  to  change  into  any 
of  the  other  eight  coactions.* 


TOTAL  EVOLUTION  POSSIBILITIES 

Fionu  8. 

The  total  possible  directions  in  which  our  society  can  evolve  are 
shown  in  figure  6.  The  capitalist  system  is  shown  in  the  center. 
Comparison  with  figure  1  shows  that,  in  bass  societies,  predation  goes 
over  into  struggle.  Schismogencsis,  originally  discovered  by  Bateson 
for  men“  and  provided  for  in  Group  VIII  of  the  coaction  table,  figure 
5,  may  result  in  the  total  destruction  of  the  weaker  observed  in  bass 
and,  in  man,  called  fascism;  of  the  stronger  observed  in  bass  by  acci¬ 
dent  and,  in  man,  called  'proletarian  dictatorship,  of  both  (by  way,  e.g., 
of  atom  bombs),  or  of  neither  {e.g.,  flight  of  the  Israelites  from  Egypt). 

*  The  00  coaction,  too,  can  vary  quantitatively,  but  its  changres  belong:  to  bio- 
logrlcal  theory.  This  coaction  is  the  theoretical  link  between  social  and  biologr- 
leal  science,  the  latter  of  which  can  also  be  couched  in  terms  of  coaction  theory 
(see  below). 
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It  is  these  alternative  end  results  of  schismogenesis  (in  figure  1,  V 
and  VI)  which  are  shown  in  the  second  period  of  figure  5  and  which, 
in  their  turn,  begin  to 'evolve.  According  to  the  Marxist  theory  of 
society  evolution,  these  (with  the  exception  of  mutual  destruction)  are 
the  total  possible  directions  in  which  our  society  can  change.  One 
of  the  most  important  points  of  this  paper,  however,  is  the  fact  that, 
in  bass  societies,  reversal  of  the  original  trend  (transformation  of 
predators  into  cooperators)  was  achieved  by  Langlois  and,  also,  that 
it  is  being  achieved  for  societies  formed  by  men,  as  in  Switzerland.* 

Thus,  we  have  again  successfully  ignored  the  traditional  bound¬ 
aries  separating  plant  and  animal  ecology  from  anthropology,  anthro¬ 
pology  from  sociology,  and  Baconian  from  Marxist  social  science. 
What  has  happened  is  that,  as  a  result  of  natural  classification,  sys¬ 
tematic  social  science  is  here.  More  than  that,  it  is  already  in  the 
third  development  stage,  that  of  systematic  evolution  theory. 

These  developments  were  deduced,  at  the  outset,  from  the  general 
properties  of  natural  classification.  Now,  however,  there  appear  fur¬ 
ther  possibilities  which  we  did  not  expect:  Due  to  the  general  (mathe¬ 
matical)  nature  of  our  constructs  {stronger  and  weaker  variables, 
+,  0,  and  — )  coaction  theory  may  possibly  apply  universally.  One 
possible  indication  that  it  applies  to  atoms  is  the  general  isomorphism 
of  the  coaction  table  and  the  periodic  table  of  chemical  elements.!  A 
possible  indication  that  it  does  apply  to  organisms  is  the  fact  that  co¬ 
action  theory  accounts  for  a  number  of  general  evolution  phenomena. 
When  natural  classification  of  organisms  occurs,  it  may  thus  be  stated 
in  these  categories.  If  it  should,  science  as  a  whole  might  commence 
to  be  unified. 
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SECTION  OF  PHYSICS  AND  CHEMISTRY 

f  The  Section  of  Physics  and  Chemistry  has  established  a  series  of 
I  seminar  meetings,  which  are  to  be  held  on  the  fourth  Friday  of  each 
month  of  the  remaining  Academic  Year,  from  February  to  May  in¬ 
clusive,  under  the  chairmanship  of  Mr.  J.  J.  Bikerman,  Merck  and 
*  Company,  Rahway,  N.  J. 

j  The  program,  as  announced  so  far,  will  consist  of  the  following 

I  papers: 

February  28, 1947.  Mr.  A.  S.  Kenyon,  Columbia  University,  New 
York,  N.  Y.:  Light-Scattering  Properties  of  Monodispersed  Sulfur  Sols 
(illustrated  by  lantern  slides). 

March  28,  1947.  Mr.  J.  J.  Bikerman,  Merck  and  Company,  Rah¬ 
way,  N.  J.:  Tackiness  and  Adhesion  (illustrated  by  lantern  slides). 

April  25,  1947.  Doctor  Gilbert  D.  Miles,  Colgate-Palmolive- 
Peet  Company,  Jersey  City,  N.  J.:  Interfacial  Phenomena  Associated 
with  Mixtures  of  Surface  Active  Materials. 

I  May  23,  1947.  Doctor  I.  Fankuchen,  Department  of  Chemistry, 

]  Brooklyn  Polytechnic  Institute,  Brooklyn,  N.  Y.:  X-Ray  Diffraction 
and  Colloidal  Aggregates. 

Abstracts  of  the  respective  papers  which  are  read  at  each  meeting 
are  scheduled  for  publication  in  the  corresponding  number  of  Trans¬ 
actions.  In  their  absence,  title  and  notice  of  presentation  will  be 
inserted. 
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NEW  MEMBERS 
Elected  February  27,  1947 
LIFE  MEMBERSHIP 

Bowles,  A.  Frank,  PhJD.,  Synthetic,  Organic  and  Physiological  Chemistry.  Presi¬ 
dent,  Scientific  Products,  Inc.,  Beacon  Falls,  Conn. 

Morden,  Irene,  Anthropology.  Co-leader,  Morden  African  Expedition,  American 
Museum  of  Natural  History,  New  York,  N.  Y. 

SUSTAINING  MEMBERSHIP 

Grace,  Katherine,  BA.,  Geology  and  Mineralogy.  Graduate  Student,  Columbia 
University,  New  York,  N.  Y. 

Grossman,  Martin  B.,  Cultural  Anthropology,  Textiles.  Vice-President,  Rhode 
Island  Textile  Company,  Inc.,  New  York,  N.  Y. 

Harkavy,  Joseph,  MJD.,  Internal  Medicine,  Allergy.  Associate  Physician,  Mount 
Sinai  and  Montefiore  Hospitals,  New  York,  N.  Y. 

Herr,  Donald,  MS.,  Electrical  Engineering  Research.  Assistant  to  Vice-President 
in  Charge  of  Engineering,  Control  Instrument  Company,  Inc.,  Brooklyn,  N.  Y. 

Salin,  Lothar,  Psychology  and  Associated  Fields,  Experimental  Biology.  Associate 
^itor.  The  New  York  Academy  of  Sciences,  and  Graduate  Student,  Wash¬ 
ington  Square  College  of  Arts  and  Science,  New  York  University,  New  York, 
N.  Y. 


ACTIVE  MEMBERSHIP  ! 

Adams,  A.  Elizabeth,  PhD.,  Endocrinology  and  Experimental  Embryology.  | 
Professor  of  Zoolo^,  Mount  Holyoke  College,  South  Hadley,  Mass. 

Albrink,  Wilhelm  S.,  BA.,  General  Physiology.  James  Hudson  Brown  Junior 
Research  Fellow,  Yale  University  School  of  Medicine,  New  Haven,  Conn.  [ 

AlfiiL  Roslyn  Bemiece,  PhD.,  Enzyme  Chemistry.  Research  Chemist,  Takamine 
Laboratories,  Clifton,  N.  J.  I 

Bakst,  Henry  J.,  MD.,  Biological  Sciences.  Assistant  Professor,  Medicine,  Bos¬ 
ton  University,  Boston,  Mass. 

BaUs,  Earl  W.,  PhD.,  Inorganic  Chemistry.  Research  Associate,  Research  Labora¬ 
tory,  General  Electric  Company,  Schenectady,  N.  Y. 

Baron.  A.  L.,  PhD.,  Antibiotics.  Head  of  Fermentation  Research,  Heyden 
Cnemical  Corporation,  Brooklyn  Plant,  Brooklyn,  N.  Y. 

Beiser,  Sam  M.,  BS.,  ^cteriology,  Immunochemistry.  Graduate  Student,  De¬ 
partment  of  Bacteriology,  Columbia  University,  New  York,  N.  Y. 

Black,  Lindsay  MacLeod,  PhD.,  Plant  Virus  Diseases.  Curator  of  Plant  Pathol¬ 
ogy,  Brooklyn  Botanic  Garden,  Brooklyn,  N.  Y. 

Bondy,  Philip  Kramer,  MD.,  Medicine,  Metabolic  Diseases.  Instructor  in  Medi¬ 
cine,  Emory  University  School  of  Medicine;  Chief  Medical  Resident,  Gredy 
Memorial  Hospital,  Atlanta,  Ga. 

Bonnard,  Mary,  B.A.,  Chemistry.  Librarian,  Burroughs  Wellcome  and  Com¬ 
pany,  Laboratory,  Tuckahoe,  N.  Y. 

Borek,  Ernest,  PhD.,  Biochemistry.  Instructor  of  Chemistry,  Department  of 
Chemistry,  City  College  of  the  City  of  New  York,  New  York,  N.  Y. 

Bregman,  Judith,  BA.,  Physical  Chemistry.  Instructor  in  Chemistry,  Bamaid 
College,  Columbia  University,  New  York,  N.  Y. 

Brooks,  Morris  J.,  MD.,  Physics,  Chemistry,  Biology,  Oceanography.  Brook¬ 
lyn,  N.Y.  .  j 

Brown,  Ra}nnond  Arthur,  PhD.,  Nutritional  Research,  Vitamin  and  Protein.  J 
Head,  Division  of  Nutritional  Research,  The  Research  Laboratories,  Parke, 
Davis  and  Company,  Detroit,  Mich. 
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Bucher,  Nancy  L.  R.,  MX).,  Cancer  Research.  Research  Fellow  in  Medicine, 
Harvard  Medical  ^hool;  Clinical  F^low  in  Medicine,  Massachusetts  General 
Hospital,  Boston,  Mass. 

Bum,  Ca^r  G.,  MX).,  Medicine,'  Biolo^.  Associate  Professor  of  Pathology, 
Long  Island  College  of  Medicine,  BrooU yn,  N.  Y. 

Campbell,  Kenneth  Norman,  MX).,  Surgery,  Biochemistry.  Instructor  and  Re¬ 
search  Associate  in  Surgery,  University  of  Michigan,  Ann  Arbor,  Mich. 

Chadwick,  Leigh  Edward,  PhX).,  Biology,  Physiology,  Entomology.  Chief,  En¬ 
tomology  Section,  Medical  Division,  Army  Chemical  Corps,  Edgewood  Ar¬ 
senal,  Md. 

Cohen,  Jonathan,  MD.  Resident  in  Pathology,  Children’s  Hospital,  Boston, 
Mass. 


Connors,  William  M.,  BB.,  Biochemistry,  Enzymes  and  Proteins.  Research 
Fellow,  Department  of  Biochemistry,  University  of  Southern  California 
School  of  Medicine,  Los  Angeles,  Calif. 

Cotzias,  George  C.,  MD.,  Biochemistry,  Internal  Medicine.  Assistant,  Rocke¬ 
feller  Institute  Hospital,  New  York,  N.  Y. 

Crouch,  William  Tazewell,  PhJ).,  Physics  and  Chemistry.  Richmond,  Va. 

Davidoff,  Leo  M.,  MD.,  Medicine.  Attending  Neurological  Surgeon,  Montefiore 
Hospital;  Professor  of  Clinical  Neurological  Surgery,  Columbia  University, 
New  York,  N.  Y. 

Davis,  William  W.,  PhD.,  Physical  and  Biochemistry.  Head  of  Department  of 
Physical  Chemistry,  Lilly  Research  Laboratories,  Indianapolis,  Ind. 

Detweiler,  David  K.,  V.MD.,  Phj^siology,  Pharmacology.  Associate,  Department 
of  Physiology!  Phaimacologist,  School  of  Veterinary  Medicine,  University 
of  Pennsylvania,  Philadelphia,  Pa. 

Dickerman,  S.  Carlton,  PhD.,  Organic  Chemistry.  Instructor  in  Chemistry,  New 
York  University,  University  Heights,  New  York,  N.  Y. 

Dickes,  Robert,  MD.,  Renal  Ph3rsiology.  Associate  in  Medicine,  Long  Island 
College  of  Medicine,  Brooklyn,  N.  Y. 

DiGiorgio,  Philip  A.,  MA.,  Chemistry.  Research  Chemist,  General  Electric 
Company,  Schenectady,  N.  Y. 

Dittman,  Albert  L.,  PhD.,  Organic  Chemistry.  Research  Chemist,  General  Elec¬ 
tric  Company,  Schenectady,  N.  Y. 

Dragositz,  Anna,  MA..,  Tests  and  Measurements,  Counseling.  Associate  in  Guid¬ 
ance,  Teachers  College,  Columbia  University;  Lecturer,  Brooklyn  College, 
New  York,  N.  Y. 

Durkin,  Helen  E.,  PhD.,  Psychotherapy.  Psychotherapist,  New  Rochelle  Child 
Guidance  Center,  New  Rochelle,  N.  Y. 

Dziewiatkowski,  Dominic  D.,  PhD.  Assistant  Professor  in  Biochemistry,  Johns 
Hopkins  University,  Baltimore,  Md. 

Ercoli,  Nicholas,  PhD.,  Pharmacology,  Chemotherapy.  Research  'Associate, 
Warner  Institute  for  Therapeutic  Research,  New  York,  N.  Y. 

Ettinger,  Romola,  BA.,  Biochemistry.  Chemist,  Wallerstein  Laboratories,  New 
York,N.Y. 

Falco,  Elvira  Allegra,  MB.,  Biochemistry.  Biochemist,  Burroughs  Wellcome  and 
Company,  Tuckahoe,  N.  Y. 

Fenn,  Wallace  Osgood,  PhD.  Professor  of  Physiology,  University  of  Rochester, 
School  of  Medicine  and  Dentistry,  Rochester,  N.  Y. 

Fiero,  George  W.,  PhD.,  Chemistry,  Pharmacy.  Technical  Adviser  to  President, 
Stanco  Incorporated,  New  York,  N.  Y. 

Fitzpatrick,  Thomas  Bernard,  MD.  Dermatologist,  Medical  Division,  Edgewood 
Arsenal,  Md. 

Friedman,  Maurice,  MBc.  Electrochemist,  P.  R.  Mallory  and  Company,  Inc., 
North  Tarrytown,  N.  Y. 


Gaby,  William  Laurence,  PhD.,  Bacteriology,  Chemistry.  Senior  Bacteriologist, 
Bristol  Laboratories,  Inc.,  Syracuse,  N.  Y. 
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Gallagher,  Fred  W.,  PhD.,  Bacteriology,  Immunology.  Associate  Professor  of 
Bacteriology,  College  of  Medicine,  University  of  Vermont,  Burlington,  Vt. 

Gerbi,  Claudio,  MD.,  Internal  Medicine  (Renal  Diseases),  Enz^ology.  Clin* 
ical  Assistant,  Polyclinic  Hospital;  Assistant,  Vanderbilt  Clinic,  Presbyterian 
Hospital,  New  York,  N.  Y. 

Gerstner,  Robert,  BA.,  Biology.  Teaching  Fellow,  Washington  Square  College, 
New  York  University,  New  York,  N.  Y. 

Gilliam,  William  Farr,  PhD.,  Metallo-Organic  Chemistry,  particularly  Organo- 
silicon  Chemistry.  Research  Chemist,  Research  Laboratory,  General  Elec¬ 
tric  Conjpany,  Schenectady,  N.  Y. 

Ginsberg,  Harold  S.,  MD.,  Virus  Diseases.  Physician  to  Hospital  of  the  Rocke¬ 
feller  Institute,  New  York,  N.  Y. 

Goodale,  Charles  D.,  MB.,  Organic  Chemistry.  Manager,  Technical  Service 
Division,  Commercial  Solvents  Corporation,  Terre  Haute,  Ind. 

Gleason,  Fr^erick  B.,  Jr.,  Ph.B.  Research  in  Amino  Acids,  Interchemical  Cor¬ 
poration,  New  York,  N.  Y. 

Goldberg,  Raymond  R.,  BS.,  Biochemistry.  Research  Associate,  Ortho  Research 
Foundation,  Raritan,  N.  J. 

Greenblatt,  I.  J.,  PhD.,  Physiological  Chemistry.  Research  Director,  Beth-El 
Hospital,  Brooklyn,  N.  Y. 

Gros.sberg,  Allan  Louis,  M  S.  Graduate  Student  in  Biochemistry,  Harvard  Univer¬ 
sity  Medical  School,  Boston,  Mass. 

Grossman,  Jacob,  MD.,  Medicine,  Biology.  Assistant  Resident,  Neurology, 
Montefiore  Hospital,  New  York,  N.  Y. 

Guevara,  Romiilo,  M.D.,  Bioassays,  Pharmacodynamics  (especially  of  Philippine 
Medicinal  Plants),  Pharmacotherapcutics.  Associate  Professor  of  Pharma¬ 
cology,  University  of  the  Philippines,  College  of  Medicine,  Manila,  P.  I. 

Gurd,  Frank  Ross,  MBc.,  Biochemistry.  Graduate  Student,  Harvard  University 
Medical  School,  Boston,  Mass. 

Haas,  George,  PhD.,  Zoology.  Lecturer  for  Vertebrate  Anatomy  and  Compara¬ 
tive  Anatomy,  Hebrew  University,  Jerusalem,  Palestine. 

Haines,  William  J.,  Ph.D.,  Biochemistry.  Research  Chemist,  Group  Leader,  The 
Upjohn  Company,  Kalamazoo,  Mich. 

Hall,  John  W.,  MD.,  Neoplastic  Diseases.  Associate  Professor  in  Pathology, 
New  York  University  College  of  Medicine,  New  York,  N.  Y. 

Harary,  Isaac,  B.A.,  Biochemistry.  Instructor  in  Biology,  Brooklyn  College, 
Brooklyn,  N.  Y. 

Harrold,  (Charles  M.,  Jr.,  MS.,  Biology.  Chemist,  Anheuser-Bush,  Inc.,  St. 
Louis,  Mo. 

Harvey,  Thomas  S.,  MD.,  Medical  Sciences.  Chief  of  Experimental  Pathology  . 
Section,  Medical  Division,  Edgewood  Arsenal,  Md. 

Heidt,  Lawrence  Joseph,  Ph.D.,  PhotochemiAry,  Chemical  Kinetics.  Associate 
Profe.ssor  of  Physical  Chemistry,  Massachusetts  Institute  of  Technology, 
Cambridge,  Mass. 

Hill,  Henry  C.,  Jr.,  MS.,  Physiology.  Graduate  Student,  Department  of  Biology, 
Princeton  University,  Princeton,  N.  J. 

Hirsch,  Edward,  MD.,  Medicine,  Biology.  Assistant  Attending  Thoracic  Sur¬ 
geon,  Kingston  Avenue  Hospital,  Brooklyn,  N.  Y. 

Hobbs,  Nicholas,  Ph.D.,  Psychology,  P^chotherapy.  Assistant  Professor  of 
Education,  Teachers  College,  Columbia  University,  New  York,  N.  Y. 

Hofmann,  Corris  M.,  PhD.,  Organic  Chemistry.  Research  Chemist,  Calco  Chem¬ 
ical  Division,  American  Cyanamid  Company,  Bound  Brook,  N.  J. 

Hueper,  Wilhelm  C.,  MD.,  Occupational  Cancer,  Arteriosclerosis.  Pathologist, 
Warner  Institute  for  Therapeutic  Research,  New  York,  N.  Y. 

Jacobs,  John,  MD.,  Biology,  Physiology.  Instructor  and  Research  Associate 
Department  of  Anatomy,  Wayne  University  College  of  Medicine,  Detroit 
Mich. 
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Jeiven,  Martin  William,  BJS.  Chemist,  C.  D.  Smith  Pharmaceutical  Company, 
New  Brunswick,  N.  J. 

Johnson,  Albert  G.,  BS.,  Forestry,  Tree  Breeding,  Genetics.  Consulting  Forester, 
Plant  Breeding,  Waukesha,  Wis. 

Johnson,  Percy  Leroy,  Ph.D.,  Histochemistry.  Assistant  Professor  of  Anatomy, 
Dental  College,  New  York  University,  New  York,  N.  Y. 

Kats,  William  D.,  M.A.  Consulting  Psychologist  for  Human  Relations  Guid¬ 
ance  Center,  Brooklyn,  N,  Y. 

Kaushiva,  Brahma  S.,  MBc.,  Ichthyology,  Herpetology,  Cjdology.  Indian  Gov¬ 
ernment  Research  Fellow  in  Fishery  Biology,  Department  of  Zoology,  Uni¬ 
versity  of  Michigan,  Ann  Arbor,  Mich. 

Kent,  Louis  R.,  M  J).  Assistant  to  Medical  Director,  Merck  and  Company,  Inc., 
Rahway,  N.  J.  * 

Kleinberg,  William,  PhD.,  Pharmacology.  Director,  Princeton  Laboratories, 
Princeton,  N.  J. 

Knox,  W.  Eugene,  M.D.,  Enzyme  Research.  Medical  Research,  College  of 
Physicians  and  Surgeons,  Columbia  University,  New  York,  N.  Y.  h 

Kroc,  Robert  L.,  PhJ).,  Endocrinology.  Research  Biologist,  The  Maltine  Com¬ 
pany,  Research  Laboratories,  Brookljm,  N.  Y. 

Kunin,  Robert,  Ph.D.,  Physical  and  Colloid  Chemist^.  Senior  Research  Chemist, 
Resinous  Products  and  Chemical  Company,  Philadelphia,  Pa. 

Landing,  Benjamin  H.,  M.D.,  Pathology,  Parasitology.  Experimental  Pathology 
Section,  Medical  Division  (UBA.  Medical  Corps),  Edgewood  Arsenal,  Md. 

Lane,  Charles  E.,  Ph.D.,  Physiology,  Biochemistry.  Physiologist,  The  Borden 
Company,  New  York,  N,  Y. 

Launer,  Philip  T.,  MA.,  Vocational  P^chology.  Vocational  Counselor,  Analyst, 
Klein  Institute;  Doctoral  Work  in  Guidance,  Teachers  College,  Columbia 
University,  New  York,  N.  Y. 

Lawler,  Helen  Claire,  BA.,  Biochemistry,  Enzymology.  Instructor  in  Chemistry, 
New  York,  N.  Y. 

Lazar,  Louis  A.,  M.D.,  Medicine,  Pathology.  Fellow  in  Pathology,  The  Mount 
Sinai  Hospital,  New  York,  N.  Y. 

Levin,  Oscar  L.,  MJ).  Associate  Clinical  Professor  of  Dermatology,  Bellevue 
Hospital;  Attending  Dermatologist  and  Syphilologist,  Beth  Israel  Hospital, 
New  York,  N.  Y. 

Li,  Choh  Hao,  Ph.D.,  Physical  Organic  Chemistry,  Biochemistry.  Associate 
Professor  of  Experimental  Biology,  University  of  California,  Berkeley,  Calif. 

Lee,  Donald  G.,  V.MJD.,  Anatomy,  Histology,  Embryology.  Assistant  Professor 
of  Anatomy,  School  of  Veterinary  Medicine,  University  of  Pennsylvania, 
Philadelphia,  Pa. 

Lenney,  James  F.,  Ph.D.,  Biochemistry,  Biology.  Assistant,  The  Fleischmann 
Laboratories,  New  York,  N.  Y. 

Lessler,  Milton  A.,  MS.,  Cell  Physiology,  Biology.  Teaching  Fellow,  New  York 
University,  New  York,  N.  Y. 

Levenstein,  Irving,  Ph.D.,  Endocrinology.  Biologist,  Leberco  Laboratories, 
Roselle  Park,  N.  J. 

Livingston,  Robert  B.,  MJ).,  Neurophysiology.  Instructor,  Department  of 
Physiology,  Yale  University  School  of  Medicine,  New  Haven,  Conn. 

Libin,  Isaiah,  M.D.,  Medicine,  Geriatrics.  Instructor  in  Medicine,  New  York 
University  Medical  College;  Associate  Visiting  Physican,  Metropolitan  Hos¬ 
pital,  New  York,  N.  Y. 

Lilienthal,  Joseph  L.,  Jr.,  M.D.,  Clinical  Physiology,  Internal  Medicine.  Associate 
Professor  of  Medicine,  Johns  Hopkins  University,  Baltimore,  Md. 

London,  Irving  M.,  M.C.,  Application  of  Isotope  Techniques  to  Medical  Problems. 
Research  Fellow,  Department  of  Medicine,  College  of  Physicians  and  Sur¬ 
geons,  Columbia  University,  New  York,  N.  Y. 

Loomis,  Dorothy,  MD.  Assistant  Professor,  Pathology,  Long  Island  College  of 
Medicine,  Brooklyn,  N.  Y. 
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Loomis,  William  F.,  MJD.,  Enzyme  Chemistry.  National  Research  Fellow, 
College  of  Ph3r8icians  and  Surgeons,  Columbia  University,  New  York,  N.  Y. 

Long,  Margaret  £.,  PhJD.,  Histology,  Endocrinolo^.  Instructor,  Department  of 
Biology,  Washington  Square  College,  New  York  University,  New  York,  N.  Y. 

Ludutsky,  Anna,  PhD.,  Organic  Chemistry.  Assistant  in  Physiology,  The  Rocke¬ 
feller  Institute  for  Medical  Research,  New  York,  N.  Y. 

Lynch,  Helen  M.,  MA.,  Bacteriology,  Antibiotics.  Bacteriologist,  Columbia 
University  at  Bellevue  Hospital  Chest  Service,  New  York,  N.  Y. 

McGavack,  Thomas  Hodge,  MD.,  Endocrine  Metabolic  Diseases.  Professor 
of  Clinical  Medicine,  New  York  Medical  College  |  Director,  New  York  Med¬ 
ical  College,  Metropolitan  Hospital  Research  Umt,  New  York,  N.  Y. 

Maizel,  Benjamin  L.,  PhD.,  Foods  and  Nutrition.  Vice-President  and  Technical 
Director,  ViCo  Products  Company,  Chicago,  Ill. 

Marberg,  Carl  Mauritz,  PhD.,  Chemistry.  Chairman,  Organic  Chemistry  Re¬ 
search,  Midwest  Research  Institute,  Kansas  City,  Mo. 

Margolin,  Sydney  G.,  MD.,  Psychosomatic  Medicine,  Psychoanalysis.  Adjunct 
,  Attending  Psychiatrist,  Mount  Sinai  Hospital,  New  York,  N.  Y. 

Markham,  Floyd  S.,  PhD ,  Virus  and  Rickettsial  Diseases.  Research  Associate, 
Virus  Research  Laboratory,  Lederle  Laboratories  Division,  American  Cy- 
anamid  Company,  Pearl  River,  N.  Y. 

Marshall,  A.  L.,  PhD.,  High  Polymers,  Nuclear  Chemistry.  Head,  Chemical 
Section,  Research  Laboratories,  General  Electric  Company,  Schenectady,  N.  Y. 

Masucci,  Peter,  BS.,  Immunochemistry.  Head,  Department  of  Immunochem- 
istry.  Medical  Research  Division,  Sharp  and  Dohme,  Inc.,  Glenolden,  Pa. 

Mattikow,  Morris,  PhD.,  Colloids,  Oils  and  Soaps.  Director  of  Research,  Refin¬ 
ing  Unincorporated,  New  York,  N.  Y. 

Matzke,  Edwin  B.,  PhD.  Associate  Professor  of  Botany,  Columbia  University, 
New  York,  N.  Y. 

Meiselas,  Leonard  E.,  MD.,  Fat  Metabolism.  Fellow  in  Pathology,  Beth  Moses 
Hospital,  New  York,  N.  Y. 

Meyer,  Arthur  E.,  PhD.,  Biochemistry,  Physiology.  Director  of  Research  Fel¬ 
lows,  Medical  Manufacturing  Company,  New  York,  N.  Y. 

Muschenheim,  Carl,  MD.,  Medicine.  Associate  Professor  of  Clinical  Medicine, 
Cornell  University  M^ical  College,  New  York,  N.  Y. 

Newe,  Vincent  E.,  PhD.,  Biochemistry.  Hartsdale,  N.  Y. 

Newkirk,  Arthur  E.,  Ph.D.,  Chemistry.  Research  Chemist,  Research  Laboratory, 
General  Electric  Company,  Schenectady,  N.  Y. 

Olsen,  Norman  Stanley,  Ph.I).,  Biological  and  Inorganic  Chemistn^.  Assistant 
Professor,  Departments  of  Psychiatry  and  Biochemistry,  University  of  Illinois, 
Chicago,  Ill. 

Orcutt,  James  A.,  PhD.  Chief,  Division  of  Pharmacology,  Eaton' Laboratories, 
Inc.,  Norwich,  N.  Y. 

O’Shaughnessy,  H.  Thomas,  PhD.,  High  Poisoner  Chemistry.  Assistant  Professor 
of  Chemistry,  Pols^technic  Institute  of  Brooklyn,  Brooklyn,  N.  Y. 

Osher,  Hyman  L.,  BS.,  Medicine.  Medical  Student,  Boston  University  School 
of  Medicine,  Boston,  Mass. 

Osier,  Abraham,  MA.,  Bacteriology,  Immunochemistry.  Bacteriologist,  New 
"York  City  Department  of  Health,  New  York,  N.  Y. 

Panzarella,  Frank  Paul,  MS.,  Nutrition.  Instructor  in  Biochemistry,  Fordham 
University,  New  York,  N.  Y. 

Paschkis,  Karl  E.,  MD.,  Physiology,  Endocrinology.  Associate  in  .Phsrsiology, 
Assistant  Professor  of  M^icine,  Jefferson  Medical  College,  Philadelphia,  Pa. 

Pepkowitz,  Leonard  P.,  PhD.,  Nuclear  Chemistry.  Chemist,  Research  Labora¬ 
tory,  General  Electric  Company,  Schenectady,  N.  Y. 

Perlow,  Esther  G.,  MA.,  Clinical  Psychology.  Student  for  Advanced  Degree  in 
Psychological  Services,  Teachers  College,  Columbia  University,  New  York, 
N.Y. 
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Phillips,  Ralph  Flint,  PhD,  Organic  Chemistry,  Assistant  Scientific  Director, 
Sugar  Research  Foundation,  New  York,  N.  Y. 

Pfeiffer,  John  E.,  B.A.,  Popularization  of  Science,  Physics  and  Chemistry.  Science 
Director,  Columbia  Broadcasting  System,  New  York,  N.  Y. 

Phillips,  George  Edward,  PhD.,  Biochemistry.  Research  Chemist,  The  Maltine 
Company,  New  York,  N.  Y. 

Polis,  B.  David,  PhD.,  Biochemistry.  Associate  Chemist,  Eastern  Regional 
Laboratory,  UB.  Department  of  Agriculture,  Wyndmoor,  Pa. 

Reed,  Lester  J.,  PhD.,  Biochemistry.  Research  Assistant,  Department  of  Bio¬ 
chemistry,  Cornell  University  M^ical  College,  New  York,  N.  Y. 

Rudnick,  Dorothea,  PhD.  Assistant  Professor  of  Biology,  Albertus  Magnus 
College,  New  Haven,  Conn. 

Rugo,  Henry  J.,  BB.,  Biochemistry.  Research  Fellow,  Graduate  Student,  Massa¬ 
chusetts  Institute  of  Technology,  Cambridge,  Mass. 
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